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1,. htrodu ctio n
Sincethe 1972 United NatiorlSCo nfere nce onthe Hu m anEn yirorL m e nt
,
therehasbeen agrowing c o nce m,
c o m m o nly sharedby thepeopleinthe w orld, for theglobalen viro n m e nt･ Contraryto th is people
'
s c o nce m,little
iTnprOV e m entha sbeen m ade o ntheglobalen viron m ent. T he 1992 United NationsConferenc e o nEn viroJl m enta d
De velopm entOJN C E D)recognizedthat thein creasinglys eriotlS enviro n m e ntal8Zld dev elopmentalproble m sfacing
the w orldreqtlireglobals olutio ns, a nd thatsolutio n sto the seproble m s reqtu rec ooperatio nbetw e erL n弧ion s and
betw eenalls ectors ofs o ciety･ On e oF the otltC O m eS Of U N C E Dw asAge nda 21whichspecirleS an actio nplanfor all
co untriesto achie ve s 舶tainable dev elopm ent･ Eightchapters of Agenda2l, especiallyC hpter40o n
” h forrn atio n
forDecisio nM aking,
''
des cri be the Tleed ofgeographicinfor m atio nfar sllStain able dev elopment.
How ev er, c t m tly av ailable苫e Ogr3phicinfor m atio n ofscienti丘cqtlalityis stillinsIJFICier[t topr ovide adeqt18te
I)nderstanding ofactualstate oftheglobalen viro n m e nt(Estes a nd Mo o n eyh皿 , 1994). BecatISe Oftheay ailabilityor
road m q)s･ c olo血Ipictures of w orldm aps withtopographicinfo rm atio n and other cartogr3Phicpr odu cts, people
tendtothink thatimporta nt, ac curatege ographic in for7n atioTl m usthav ebeendev eloped by so m ebodyelseandsIJCh
inroTT n atio n m tube a vailable s o m e where 皿deasily accessible.
T ha nksto advan cesintecbn ologte5一ike s atellite rem ote se nslng,ge ographicin血r m ation syste m s, a ndglobal
positio nlng Syste m sin cltlding co mputersforlarge data processlng and storage in receTltyears, dev elopm e nt of
consiste ntglobalge ospatial iTlfor m atio nhas beco me realistic. Actu ally, s o T n e O rga nization s,in co opelratiorLwith
other co u ntries, ha vebeen s uccesshlin de veloping glob algeospatial in fo rm alio nin a rel8tiv elyshortperiodoftim e
(Geographical Surv eyIn stitute, 1996;IS CGM, 1996b)･ Yet o nly alimited n u mber ofc otlntries andorgamiz atio ns
arein v olv ed itlthes e activi ties, mdthereis stilln o mechanis mto e nstlrethe de velopm ent a nd m ainte na nce of
c onsistent, a c c u r ate, globalgeo sp&tial infor m 8tio71, a ndto m ake s uch infor m atio n av ailble a nd accessibleto the
public･ W itho uts uch a Tn eChanis m, m o nitoring theglobaletlViro n m e nt and detectingglob alchange as w ellas
e nc ouraglnge c on omicgr o wぬ wi th inthe c ontext ofstlStain able de velopm e nt w ouldn otbe attain able.
In orderto realiヱe the m echa nis m, the c on ceptof Glob al Mapping w asde veloped in I992 bythe M inistry of
Con stru ctioTl(M O C) mdthe Geographical Surv eyZnstittltC(G SI)ofJapan(Ge ographical Surv eyI71Stitute, 1996).
Thispaper丘rstS u m m arizesthe c on cept of Global Mappinga nd therelated activities co ndtlCtedbythe G S【, then
des cribesthepreselltStatus Of the Global MapDev elopm e ntincludingthe speci丘catio ns of theGlob al Mapand data
dey elopm e ntin So uth East As ia.
2
･ GlobalMapCon c ept
T he htc m ationalSteering Co mmitteeforGlob al Mapping(IS C G M)d 血edGlobal Map as agro up ofglobal
geographic data Sets Ofkno w nandv erirledquality, withc o nsite=tspecirlCatio nswhichwill be opentothepublic,
c on sidereda co m m o n assetofTna nkindand distri buted w orld wi de Etr nargin&lc ost(lS C G M, 19 96a). T hisderlnitio n
clarirleSthreebasic a nd importantideas aboutGlobal Map:i)glob alc ov erage;i)c on sitentspeci6catio ns;a nd iii)
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opelltO thepublic and distributed w orld wi de at m arginalc ost･
i) Globalco v erage
M ostc ou ntrieshave n atio nalm ap plng Organizationsfor n益io n al m applng progra m stO e nStlrebase m ap
c o v er喝e Of their c o uzltries･･Likewise,itis n ecessarytohar eglobalc o ver8gC Ofge ospatial in for m atio nto
provi de abaselin edata Sets Ofo urplanet.
i) Co n sistentspeci丘c atio ns
Better t uderstandingofthe e arths o m etim es requiresdirectco mparis onbetw ee ndiqerentparts ofthe w orld･
Ho w ev eちif thegeodeticdat um , m appmgacc uracy, las siGcatio ncriteria, etc. ar e-tlOtco nsitentw orldwide,
a c c u r 8te tnderstandingofthe state ofthe earth m ay n otbe realized･ For ex a mple,totalare a offrestordesert
w ould be differer[t,ifthe classi丘cati()Acriteria are n otco nsitentbetw een c our[tries or regio ns. To detect
changes orthe earth, &equ entupdate ofthedataisals oimportant･ As for spatialres olutio n, Glob al Maphas
o n ekilo m eter resolution o nthe gro Ⅶ1d.
ii) Open to theptlblic and distributed w orld wi de at m argin alc ost
Ev enthoughglobalgeospatialinfbr m如io nis de velopcd withc o nsitentspeci丘cations,it w o uld bealm ost
u seless tlnlessitis n ade wi dely 丑Vai1曲Ieto theinte m如io n alc o m munitya ndused am ongdiLferentsectors
of the s ociety. Tlere exist a ぬw data sets who sedistri btr(io nis prohibited orlimited to a speci丘c
co m m tmitydu eto n由 o nalsect1rity,politicalsen sitivities a nd other reas o ns･ Si mi 1arto theidea ofnational
digitalge osp虻ial data 触 m e w ork,LGlobal Mapshotlld be ope nto theptlblic a nd distri butedat m argln alc ost.
The spatialresoltltio n ofo n ekilo m eter o nthegrot nd wotl dc auselittle co nc e mfor n atio n alsectlrity, as w e
ar e aTlticipating slユb･ m eterpix elres olutio niTn 8gCryto m c o m m ercial hig res olutio n s atellites･
3. History of the Concepta nd Activi 丘e s
T heidea of Global Mappin島 1n Clqdingthe establishm er[tofaninte m atio n al bodyforGlobalM apping, w a srlrSt
c o nceiv ed by M O Cand G SI in 1992as o ne ofthe m eastlreS Ofthe M inistryforglobal is su es(Ge ographicaI Surv ey
Institute, 199 6). Sin ce co operatio nbetw ee n allc o untries and related inte m atio nalorganizatio nsin the w orld町e
needed forthe Global M ap dev elopm etl, M O Ca nd G SIhvebee npro m oting this Glob al Map c o n cept at the
follo w ing academic and U Nc onferen ces:
1992 1 the Ttlirtee nth A5ian Co nference o nRe m ote Sen sing.
･ the WorkingGr oup o nD ぬ Us e of the Co mmitteeo nEarth O bs ery atio nSa土ellites(C E O S).
1993 - theF i 肋 United Natio nsRegionalCd ographic Co nfere nc eforthe Amcricas.
1994 - the U･S･ -JapanFra m e w ork forNe wEc o n omic Partnership.
- the T hirteenth United Nations Regio n al Cqtographic Co nferen ceforAs ia mdthe Pacific. Pro m otion
ofge ographical infor m atio n e xcllange W as res olv ed.
- the lnte mdion al Sympositl m O nCoreData Needs forEnvir on m e ntal Asess m e nt ad Sustainable
Developm entStrategies organizedbythe United N虹ion sEn viron m e ntal Pr ogra m n e andthe United
Nation sDev elopm etlProgra m m e･ Ten
川
core
''
ge ospatial datatypes w erelistedatth isSymposiu mto
be de veloped withtop priority(Estes, et al. , 1994).
- the Cambridge Confere nceforNatio n al MappingOrganizz(tion s(C ambridge Co nferen ce).
- the lnte matio nalConfere nce CoTICem lngthe Establishm ent ofthe Per m a ne nt Co mmittee o nGIS
Inhstru ctureforAsia and the Paci丘c.
1 the Se venteenth Co nfere nce ofIntern atio n al Cartographic Ass ociatio n(IC A).
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1997 1 the Fo urtee nth U NRegio n al Cartographic Co nfere nceforAs ia and thePaciBcI De velopme nt ofthe
Global Map w as res olved･
- the Sixth United NEtio nsRegio nal Cartographic Conferen ceforthe Am ericas. Developm ent oFthe
Glob al Map w as res olv ed1
- theFiBhsessiozl Of CoEnmittee o nSustain able Dev elopm ent. T he ex ectltivesu m m aryof
”InterregLO n al
se min ar o nGlobalMapt)ingforthelmple m entation or Mtltin atio nal En viro n m ental Agree m e nts
”
was
stlbmitted.
- the Special Sessio n ofthe United Natio nsGen eral Asse mbly･ The exec utiv e s u m m ary o(the abo v e
se minar w as s ub mitted, The adopted do cu m ent ofthe Special Sessio n
A.Pr ogra m m efo rthe Further
lTTlp e m erLt dio n of Agenda 2l
M
refersto Global MappiT)Alnits Paragraph I12･
In addit o n, GSIorganized the FirstInternatio n al Workshop o nGlobal Mappingin lz um o, Japa n(Izu m o
workshop)in No ve mber1994. Atthis w orkshop, delegafes缶o m Tn appingorganizations&o mfo urtee ncountries and
oTleinte m atio n alorga nizatiorl re ached an u mber ofres olution s regarding w ays topro m oteintern atio n alc o operation
inthedev elopm ent or Glob al Mapping･ Delegates喝reedthat:
- Actio n sho uld betaken to achie vethede velopm e nt of Global Mappingbytheyear200;
- w ays mtlStbe fotlndto en co urage scienti任c 皿dtcchn ologlCal dev elopm etlneeded to us edata r n Ore曲
-
ciently
.
,
- A n ed existsfor and w ays tn ustbefo undto pro yidetechnicalandecoTIOmic s upport to devcloplngC Otlt1
-
tries;and,
- T hereis a n eedto cstablish anintern ation alsteeringc o mmitteetoc oordin atethe Global Mapdev elopm e nt
preparatory activites andthe dev elopm entarid enco urage m e nt ofthis w ork.
To adva nce a nd implern e nt the res olutio ns ofthelz u m oW orkshop, the Sec ondlnte m atio nal Wo rkshop o n
Global Mapping w asheld in Ts ukubain Febru ary19 96･ Duringthe Seco nd Workshop,thelnte m atio n al Steerlng
co一nmitteeforGlobal Mapping(IS C G M), whichc on sits of he ads 孤dexperts ofNatio n al MappingOr各a nization s
andrelated irLtern atio nalorg皿izatio ns, w as e stablished･ T heprim ary purpose oflS C G M isto e x amiTle m eaStlreShat
con cern ed n atiorLal, reglO naland inte mEtionalorga nizatio ns cantaketo fosterthede velopm eTltOf Global Mapping
in ordertofacilitatetheinple m entatio n ofglobalagree ments and co n v entio nsfor e n vir on m entalprotectioTl aS W ell
asthe mitigatio n ofn atural disasters andto etlCOu rage ec o n omicgro wth withinthe c ontextofsu stainablede velop
-
m e nt(IS C O M, 1996). G SIw asdesign atedasthe SecretariatOfISC G M･
Based o nthe res olutio n of thelz umo W orkshopregardingthe Global Mapde velopm ezttbytheyear2000, a n
ide a of phased &ppr o8Ch w asin 加du ced at the First IS C G MT neeting held dtlring the Second Workshop
(Ge ographical St}rv eyIn stitute,1996). TherlrStphase ofthedatade velopm entfo ctlS eS Orl e mp oyinge xistingglobal
or rcgio nalge ographic infor m ation thro ughm tlttlal info m latio n e xchange betw en internatio nalage ncies md
organizatio nsin di赴rentc o u ntrie s, a ndbyv oluntary eqorts o柑11inginblankareasto c o mpletetheGlobal Mapby
2000. Inthis case
,
thethreebasicprin ciples o[the Global Map,(i)totalglob alc o verage,(ii)co nsitentspeci丘catio n s,
a nd(iii)ope n av ailbility(n o restrictio ns, r n arginalc ost) m ay n otbecompletely realized, but this appr oach is
co nsidered m ost re alistic. Subs equ ent phases of the Global Map de velopm ent wi ll in clude revisio nsto de-
te ctnligh1ight en vim n m cTItalchanges･
To hrther adv ance the ide a of Global Mapping,
-■lⅡterreglO nal Seminar onGIob al Mapping for the
lmple m entation of Multin atio nal En viro n mentalAgree m ents
-'
w a 5held in Sa nta Barbara, Califomiain No ve mber
1996 u nderthejointau spices ofthe United Natio ns, the University of California atSanta Barbara and G ST･ The
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semin ar adopted
-■Sad a BarbaraState m enton G lobal Mappingforlmple m entatio n of Agenda21
●-(Santa Barbara
state m eTIt)with nin e rec o m m e ndatio n sin cludingthe[D11owingite m s(IS C G M, 1996c):
i) A Global M叩PingFo ru m m ustbe cre ated bringingdata users mdpr oviderstogetherto hcilitate cre atio n
of G lobal Sp8tial Dぬ In丘astructtlre(G S DI);
ii) Agen ciesimple m cnting Age nda2 Iacc ords sho uldpreciselyderln etheir spatial data and infor m ation re-
qtlire m ertts forimple m entatio n, c o mplian ce, a nd m o nitoring with the assitallCe Ofe xpert gr oups(e･g.
IS C G M). T heserequire m e nts sho uldbeincltldedaspriorities of the G S D I;
iii) Oy erall Global Mapdev elopTn CntSho uld befo steredtinderthe u mbrella of the United Natio ns a ndsho uld
rec ognlZeinitiativesbeingtaken atn atio nal, reg10 n alandglobal lev els;and
iv) These reco m m e ndatio nsshotlld be e mbodied in a report to bepresentedtothe Special Sessio n ofthe
United N血ions Gen eral Asse mbly onthelmple m ent&tio n of Age nda2 1 in 1997.
Regardingthelastite m, the ex ecutiv e s u m m ary of th is Se min ar,incltldingthe Santa BarbaraState m e nt, w as
a cttlally submittedjointlybythe United States and Japanto the Special.Session oftlleUnited Natio nsGen eral
Assembly onthelTnPle m e Dtation or Age nda21, as wdtte n 8lre ady･
Global MappingFor um, which w as re co m m ended i the SaTIta B8rbara State m ent, w as held in Gi恥 Japa nin
Nov e mber1997, a nd in SiotlX Fallsin Jtn e1998. T hesefo ru m sgav ego od opporh itiesto e xch皿 ge view s and
oplniollS O ntheGlobal Mapbetw eendata us ers a ndpro yiders. T he m eetings oftheIS C GM w ereheldjust a丘erthe
fo ru m s, a ndthe speci点c丘tio nsofthe Global Map and thein vitatio nto the Global MappingProjectforthe n atio n al
m apping agen ciesinlthe w orld weredisc ussed(IS CGM, 1997,1998)･ T hes eiss u esarethe 丘rstisstleStO be deter
-
minedin theimple m entalio n st喝e Oftheproject.
4. SpeciBcations of theGlob al Map
ltis n ecess ary to deter minethe speci丘c &tio nsfor starting the de v elopm ent ofglobal m applrlg data. T he
speciGcatioTIS W erefocus edo ntheimple m e ntatio n ofthefirstphse of thed ぬ de velopm e nt where e xisting global
or reglO nalge ographicinfor m atioJlis tLSedas m tlChaspossible.
4.1 Data So urces
T hefollo w ingd血 are tlSedasdata so urcesforthe Global Mapdev elopm ent.
i)Global30 ArcSeco nd Elev atio nData Set(G T O P O3 0), which haspreparedby U S G S, E R O S Data Center and
other organizatio n s : eley ation .
ii)Global Land Co v erC haracter由一ion Databas e, which hasprepared by U S G S, E R O SData Center, Univ. of
Nebraska-Lin coln
,
md E C Join土 Research Center :land use/c o ver and vegetation.
iii)V M A P Lev l0, which haspreparedbyNI M A:drain age syste m, tr 8 n SPOrb tion, bo u ndaries, etc.
Besidesthese
,
e xisting s m allscaletopographic m aps areimportantdぬ s o urce･
4.2 Data M odel
T he Global Map co v ers wholelm d are a of the earth at the sc ale of 1:1 mi 11io n, o r equivalently o nekn1
res oltltion･ It c o nsits of both vector layers and raster hyers･ Vector layers are
= Tr an sportatio n
H
,
=Bo undariesM
,
''Drahage
''
,
and L` PoptlationCerlterS･
' = `Tran sportatio n
''layerin clude railroad, r o adandtmi las
Tn andatory.
``Bo undaries” iTICludes administrative bo11ndaries under intern ational bo u ndaries as m and -
tory･
''Drain age
''in cltldes riv ers a nd lakesas m a ndatory･
=
Poptlatio n ce nters
叩in clndesBuilt- uparea,butallfe att m s
are optio nal･ Elev紙ion, landtlSe/c o ver 皿d vegetatio n are stored as fasterlayers
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Datain the both vector and Tasterlayers ared scribed based o nthe horiz ontalco ordin ate systeTninlatitude a nd
longitude ref re ncedtoIT R F 1994 a nd G R S 80･
4.3 Tiling
T he Global Mapc o versthela ndareaextendingentireglobe, thustilil一glS requiredto dealwitllite田cicntly.
The tilingsyste misthat used forV M A P Level 0. Tile sizeinlo ngittldedirectio nin creas es aSlatitudein creas esin
orderto av oidthebigdiffere nceinthedim en sion oftheti一e o nthe gro u nda m oT)gtiles. Ifthelatitudeisles sthan40
degre, thetile sizeis5 degreesby5 degreesin htitude a nd lo ngitude directio n･Iflatitudeisbetw een4 0 desrce and
50 degree,thetile sizeis 5 degreeinl8tittlde directio n and 6 degreeinlo ngittldedirectio n.
4.4 Metadata
T he c o nte nts ofm etadぬ follo wtheIS Ostandardorm etad血 (lS O i5 04 6)whichisbeingdisc uss ed a土thelS O
/T C 211･ Metadata atc o nform ancelev el 1 is m andate, a nd those atc o nFo m l m Cele vel 2 is optio n al in theGlobal
M ap.
4.5 File For m at
T he vectorlayersis described byVecto rProduct Fo r m at(V P F), which hasbee ndetermined byN IM A. T he
Tasterdata are described in Ba nd lnterlea ved(B IL)for n at with a separatehe&der丘Ie.
5. The lmplem entatio n ofthe GlobalMappingProje ct
h ordcrtoincreaseth n u mber ofnation al m applngOrganizatio nsparticipatingin the Global MappingProject.
thein vitationlettertotheprojecthas sent thro ughU Ntothe NMOs ofMe mberStates. G Sl,a sthe adv ocator of th is
project, has startedthe data dev elopm entin parts of As ia n co operatio nwith the co u ntriesofthe area, whichis
expectedto e nc o urage sln any aS c o u ntriesto participatein thepro]c ct.
1n the datadev e]opJTle ntinparts of As ia, s o u rc edata ofv ectorlayers are n otVM A P Lev el0, bLlt topographic
m aps prepared by n atio nal m applr)g Orga nization in respectiv e co untries･ Satelliteim 喝ery lS als o used for
updatingrece ntchanges o nthe earths urhce relatedtothe c o ntents oftheGlobal Map. T he co u ntriesin v olv ed inthis
data de yelopm e ntare n o wP hilipplneS, T h aila ndand Vietna m. G STplanstoextendthis coperativew orkto other
Asia n c o u ntries.
ItisiTnPOrtar[t tO m akeitpossiblefor 包r[ybodyto acc es sthe G lob alM apeasily. T he丘rstproductdev eloped
based o nthe speci丘c%tio ns ofthe Global Map wi ll be appear n extyear. Therefore, G SI, a sthe Secretariat of the
lS C G M
,
is n o wdern alldingthebudgetofthe distribtlte Syste mOfthe Globa一Mapthro ughlnternetas 8Part Ofthe
Budget oF G Sl ilfiscal 1999. 1tis als oimportant to integrate Otherglobalthe matic data set, su ch as soiland
poptlation, o nthe Glob al Map, which wi ll in creaseth e xte ntofthe applicatio n ofthe Global Maplargely.
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